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A rotary calciner (1) including an elongated shell having a first diameter extending from the discharge end (1 1) back to a transition 
zone (5) and a second larger diameter extending from the transition zone (5) back toward the feed end, and including a dam (15) positioned 
in the larger diameter section (3). 
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APPARATUS FOR CALCINING PETROLEUM COKE 

Background of the Invention 

1. Field of the Invention 

This invention relates to calcining kilns of 
the type comprising an elongated rotating shell mounted 
at a slight angle to the horizontal with the feed end 
elevated relative to the discharge end, and more 
particularly to rotary calciners for calcining green 
petroleum coke. 

Petroleum coke calciners have numerous design 
criteria. First, they must be capable of properly 
calcining a design volume of feed. A further design 
criterium is that fines entrainment in the calciner flue 
gas must be controlled so that flue gas treatment 
equipment is not overloaded and yield loss is not 
excessive. Flue gas treatment equipment typically 
includes some combination of units such as settling 
chambers, incinerators, boilers, cyclones, electrostatic 
precipitators, scrubbers, baghouses, and exhaust gas 
stacks. 

2. Background Art 

Petroleum coke calcining is a well-developed 
art in which green coke is heated in a kiln to drive off 
moisture and volatile organic matter. Various calcining 
conditions, well understood by those skilled in the art, 
are utilized to provide a calcined coke product having 
particular properties depending on the intended end use 
of calcined product. A thorough discussion of coke 
calcining appears in U.S. Patent No. 4,022,569 to Farago 
et al. A discussion of coke calcining is also found in 
U.S. Patent No. 4,053,365 to Welter. U.S. Patent No. 
5,007,987 suggests heating coke at a slow heat-up rate 
between the range of 875 and 1200°F. prior to heating the 
coke to a higher calcining temperature. 

Depending on the end use to which the calcined 
coke is to be put, there are many properties of calcined 



WO 96/35092 



PCT/US96/02917 



-2- 

coke that are of concern to the user. Some of these 
properties are vibrated bulk density, grain strength, 
particle size distribution, friability, porosity, etc. 
The values for some of these properties can be enhanced 
by controlling the calcining operation to provide that 
the coke is heated slowly through a selected temperature 
range such as from 800 to 1400°F. 

Summary of the Invention 

In accordance with the present invention, a 
rotary calcining kiln is provided with a large diameter 
section extending from a transition zone back toward the 
feed end and a smaller diameter section extending from 
the transition zone to the discharge end, and includes at 
least one ring-shaped dam on the interior of the large 
diameter section. 

The Drawings 

The Figure is a schematic representation of a 
rotary calciner showing the features of the invention. 

Descript ion of the Preferred Embodiments 

Flow of coke through the calciner can be slowed 
by having an increased shell diameter from a transition 
zone back toward the feed end. However, the coke may not 
back up the full length of the larger diameter section, 
with the result that a "void" zone could be created. 
Heat-up rate in the void zone would be undesirably high. 
Installation of at least one dam in the larger diameter 
section eliminates or reduces the void zone and maximizes 
the benefits of the larger diameter section. By sizing 
the dam or dams to have an opening at least as large as 
the smaller diameter section of the kiln, entrainment 
problems that result from use of dams in a constant 
diameter shell are eliminated or at least minimized. 

In the present invention, as illustrated in the 
Figure, a calciner is shown generally at 1. Calciner 1 
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has a large diameter section 3 extending from the feed 
end to a transition zone 5, and a smaller diameter 
section 7 extending from transition zone 5 to discharge 
end 11. A feed spout 9 in the feed end and a burner 13 
in the discharge end are shown. Conventional ancillary 
flue gas equipment is not shown, nor is a supplemental 
air supply means shown, although these items would 
normally be included in the overall unit. 

A dam 15 located in the larger diameter section 
eliminates or minimizes the void zone in the larger 
diameter section. In some cases, more than one dam may 
be provided in the larger diameter section. An 
alternative to the illustrated embodiment would utilize 
a first dam and a second dam downstream of the first dam, 
the second dam being smaller (larger opening) than the 
first dam. The number, size and position of the dam or 
dams in the large diameter section can be selected to 
provide a desired heat-up rate for a particular set of 
operating variables, it being essential in accordance 
with the invention that at least one dam be located in 
the large diameter section. 

Most Preferred Embodiment 

The following description is intended to define 
a calciner according to the invention that could be 
utilized to calcine coke to produce a calcined product 
having improved properties compared to those that would 
be obtained in a conventional calciner operating at a 
comparable feed rate. An example of a preferred calciner 
in accordance with this invention has an overall length 
of 230 feet, a transition zone about 100 feet from the 
feed end, a large diameter section extending from the 
transition zone back about 90 feet toward the feed end, 
and a small diameter section extending from the 
transition zone to the discharge end. The internal 
diameter of the large diameter section is 15 feet, and 
the internal diameter of the small diameter section is 
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10.5 feet. A dam is located about 40 feet from the feed 
end, and extends 2.25 feet into the larger diameter 
section. Such a calciner can provide a high quality 
product at a reasonably high feed rate while still 
maintaining an acceptable level of fines entrainment. 
Peed rate, burner operation, air supply rate, and 
calciner RPM can be adjusted to provide the desired low 
heat-up rate of coke through a selected temperature range 
such as 800-1400°F. A reduced heat-up rate is desired, 
and the lowest heat-up rate through the selected range 
consistent with desired throughput, is preferred. 

In the preferred calciner as described above, 
the opening through the dam is as large as the inner 
diameter of the smaller diameter section of the kiln, so 
it does not produce major entrainment problems such as 
would result from a dam in a uniform diameter kiln. 

Calcined coke quality is measured by many 
factors, and use of a calciner in accordance with this 
invention provides the means to control these factors to 
a degree greater than can be done with conventional 
calciners. 
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We claim: 

Claim 1, In a petroleum coke rotary calcining 
kiln comprising an elongated rotating shell mounted at a 
slight angle to the horizontal with a feed end at the 
5 higher end thereof and burner means near the lower 

discharge end thereof, the improvement wherein: 

(a) said shell has a first diameter extending from 
said discharge end back to a transition zone, and a 
second larger diameter extending back from said 

10 transition zone toward said feed end; and 

(b) at least one dam means is located in the larger 
diameter section of said shell. 

Claim 2. A calcining kiln in accordance with 
Claim 1 wherein said dam means is a single dam. 
15 Claim 3. A calcining kiln in accordance with 

Claim 2 wherein the opening through said dam is at least 
as great as the inner diameter of said first diameter of 
said shell. 

Claim 4. A calcining kiln in accordance with 

20 Claim 3 wherein a second dam means having an opening 

greater than the opening through said first dam is 
located in the larger diameter section of said shell. 

Claim 5. In a petroleum coke calcining process 
wherein green petroleum coke is heated to calcining 

25 temperature in a rotary calciner having a first diameter 

section extending from a transition zone toward the 
discharge end and a second larger diameter section 
extending from said transition zone back toward the feed 
end, and wherein at least one dam means is located in 

30 said second section, the improvement wherein said kiln is 

operated to provide a reduced coke heat-up rate through 
the range of 8pO-1400°F. 

Claim 6. A process as described in Claim 5 
wherein the calcining kiln opening through said dam is at 

35 least as great as the inner diameter of said first 

diameter section. 
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Claim 7. A process as described in Claim 6 
wherein a second dam having an opening greater than the 
opening through said first dam is located in the larger 
diameter portion of said shell. 
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